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(57) H3o6peTeHne othocmtcp k kohctpykumvi 
cxBaxMHU. Ue/ib - yMeHbiueHue TpyAoeMxo- 
ctm pa6oT. Hoc/ie 6ypeHw« cxBa*nHbi A o 
xpoB/iw npOAYKTMBHoro o6bexTa 4 cnycxaiOT 
3XcnnyaT3UM0HHyio xonoHHy 1 m ueMeHTupy- 
iot ee. Ranee ocymecTB/iaK>T eypemie npo- 
AyxTMBMoro o6bexTa 4 AonoTOM. A"aweTp 
xoTOporo MeHbuie BHyTpeHHero AwaNierpa 
axcnflyaTauMOHHO^ ko/iohhw 1. nocne nero 
pacwMp«K)T ee p33Abm*mwmm pacujupme- 
a»mm. Bwno/iM«K)T pa6oTU no usMepemno 
<j>axTvmecxoro A^aMeipa ctbo/13 cxBa*uHw. 
Co6npaiOT nep4>opnpoBaHHy»o o6caAHy>o ko- 
nOHHy (nOK) Tpy6 3 M3 Meta/i/ia c naM*Tbto 
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uumiHnpnMCCKOM AopMu c napyxHWM am.v 

M6TPOM. P3BHWM /XM3MeTpy pOCUJUpCHHOrO 

cieona CKoaxcitHM. w bmytpcmmmm AuaMeTpoM 
eonbuie onyTpeHHero AwaMeipa 3Kcn/iyaT3un- 
ohhoA ko/iOmhw. OepcA cnyCKOM b CKna*M»iy 



nOK 3 npnAOiOT 4>opMy c noncpCMiiuiMu p33- 
Mepar-nt. oGecnCHHBaiomwMM coo6oahwu 
cnyCK oe n mucpBan 3a/ieranua npoAy**nQHO- 
ro o6bCKTa 4. B 3tom HHTepna/ie nOK 3 narpe- 

B3K5T AO BOCCTDMOOneHllfl 4>OpMhl. A 11/1. 



l/l3o6peTeHwe othocutch k Mc<l>Tcra30A0- 
6wMe w woxeT 6uTb ucno/ib30Bano npu cTpo- 
MTenbCTBe ckb3Xhh. 

H3BCCTH3 KOMCTpyKUUJI 3a60fl CKBaXUHbl, 

BK/iK>M3»omaB DKcnnyaTamiOHnyio Kononny. 
cnyineHMyio ao Kpoo/iw npoAyKTMsnoro oOfcex- 
Ta. noT3CiMy»o KO/iOHnyc ncp4>op"POoaiiHWMM 
OTaepCTuaMu (lucnwMii). ycTanoB/ienHyio npo- 
tmb npOAVKTMBiioro oObOKTa. npn 3tom napyx- 
Hbid anaMCTp noT3MMOfi iconoMMw Metibwe 
aiiauerpa ciBO/ia CKfiaau'ribi. a nocneAHuvi 
Mesiktuc oityTpcMH^ro AuaMCTpa 3»ccn/iyaTa- 

atlOHHOl! KOflOHMbl. 

O.-.itiKO r) Aa»«HOvi KOMcrpyKiivw 3360a 
3MyTpoi!Hiii^ Aiiar.-.CTp noTatiMOii ncp<t>opnpo- 
33HM011 Kor.OHMbi cvmccTBeHHO MCHbUJC snyr- 
pCH^jro A«aMeTpa 3KCnnyaTauuOHHOM 
kcaohhu. mto onpeAe/iweT HH3KyK) npoAyxTMB- 
H!,rTb ckb3:kiihu w 33TpyflM«eT o6cny*nBa- 
Hi"? •■ c».'iyaTamiio. 

ilpn MrsnvviMii KO;ibu*fnoro 303opa Aao/ie* 
ihic -ia ciciKy CKoa^nMti b nponccce cc 3kc- 
n%-a:-aan;' yMenwijaeTCH vi co opcneHeM 
np:icroonbHafl 30i«a cxcaxwHbi pa3pytuaeTC«. 
n?.cr.ennee t3k>kc npiiBOAiu * paspyiuCMnio 
ncrniiMofi ko/K)hhu. 

Hau6onee 6mi3Ka k npeAiaraeMovi kohct- 
py*m^ acoaKiiHfai. 0Knt0H3K)ma» 3*cnnyaTa- 
UMOHM/O KO/iOHHy. cnymeHHyK) AO Kpoonvt 
npOAyxniBHoro o6beKTa. pactuupennbivi ctbo/i 
ckb3>kumu b MmepBanc 3anerainifl npony*- 
TUBnoro o6bCKTa. noTavinyic nep^opupOBan- 
ny>o KOnOHHy oocaAHbix TpyG. ycTanonneMhyio 
npOTna HHTepoa/ia 3aneranwfl npoAy*TWBHoro 
o6bCKT3. npn 3tom npeAY'ipex/ienua pa3- 
pytueHMA nnada KC/ibiiCBoe mpoctphhctbo 3a 
noTaiiHOM koaohhom Ha6nB3K>T rpaanviHO- 
necnanbiM ^vmbipOM. l43BecTna» KOMCTpyic- 
il m si cKBaxitHbi o6/iaAaeT cneAy»oinuMw 
MeAOCTaTKaMu: Bbicoxa ipyAoeMKOCTb pa6or 
no co3AaHUK) rpaBuiTiHO-necH3Horo <t>nnbTpa: 
no Mepe 3KcnnyaTaumi rpaBmtno-nccMaubJii 

<t>W/lbTp 3a6nB3CTCfl W npOAYKTMBMOCTb CKB3" 

xviHbi yMeiibiiiaeTcn: ManuCi avismctp nornii- 

HOV» KOflOHMbl ' OnpeACIflCT MH3KyiO 

npoAyxTMBHOCTb CKB3XWMW vi 33ipyAMpeT ee 
o6cnyxwBaMwe n 3KcnnyaTauwio. 

(ienb n3o6peTeHH3 - yMCiibuiOMnc ip/AO- 
eMKOCTM paGoTnyBe/iviMCHnc npott3noAi"ftfl*» - 

MOCT^I CKB35KMHbI. 



yK33anHaq uenb AOCTuraeTCn tgm, mto b 

KOHCTpyKUlHI CKB3)KliHbl. BK/1VO-3 OlUClTl 3KC- 

nnyaiaunoHHyK) KO/ionHy. cnymeMHyio ao 
Kpoann npOAyKTMBHoro o6beKTa. pacujupen- 
5 hum CToon ckb3xhhw b nHTCpBane 3a/ieraHw« 
npoAYKTMBHoro o6beKTa. nep^opupoBaHHyio 
KO/iOHny. ycTaHOB/iCHnyK) npoTUB iiHTepBa/ia 
3aneraHn« npoAyKTHBHoro o6beiaa. nep4>opM- 
pOBaHnaw KonoHHa o6caAHbix Tpy6 Bbino/iHCHa 
10 M3 Meian/ia c naMmbio, ooccT3HaB/inBaK>iuert 
nepBOHananbHyio <t>opMy nocne cnycxa ee b 
MHTepBan KpenneMMfl. npwMCM napyxHbM A"- 
aMeTp nep(t>opnpoBaHHoa ko/iohhw o6caAHbix 
Tpy6 nepooH3M3/ibHovi qu/iwHApi^ecKOii <t>op- 
15 mw pasCH A"aMeTpy CTBona CKoa^nHw. a BMyT- 
peHHMvt AwaMdp 6o/ibiue BHyrpeHHero 
Anaweipa 3Kcnny3Taun0HH0i?i ko/iohhw. 

npuHuun AevfCTBun MeTa/ina c naM$ubK) 
33KnK)HaeTcn b cfleAy»omeM. 
20 l/l3BecTno. mto MMeioTcn MeTa/inwMecKne 
cnn3Bw. y kotopwx Meynpyrne Ae^opMaunw 

nO/IHCCTbK) BOCCT3M3B/lV1BaK>TCfl npW CHRTHM 

tiarpy3KM vinn Hsrpesa. T.e. Merann. -BcnoMM- 
H3«". npno6peTaeT npcxHioK) *t>opMy. 3to jib- 
25 Aetme. oGHapyxeHHoe bo MMorux muctwx 
Meian/iax, cnnaoax m MeTa/innHcCKnx KOMno- 
3muw«x. Ha3b»BaeTCfl a^exTOM naMBTM <t>op- 

Mbl. 

Ha 4>nr. 1 npeACTaBnena cxeMarnHeCKH 
30 npeAflaraeMan KOHCTpyxuviq 3a6on cKaaxuHbi: 
na <t>nr. 2 - cencHne A-A na <J>nr. 1 : Ha <t>wr. 3 - 
ACt>opMwpoBaHHafl nepeA cnycxoM a CKaaxM- 
ny noraiiHafl ko/iohhs: h3 <t>"f. 4 - ceMenne 6-B 
na *t>nr. 3 (Han6onbujm?i A^aMeip nonepennoro 
35 ceMennq Ae1>opMnpoBaHHOM KonoH^bi MCHb- 
uie BHyTpennero AM»MeTpa 3KcnnyaTauvi0M- 

HOtf KOflOHHbl). 

KoHCTpyxawq 3a6o« cKoaxuHw BK/iKDwaey 
3Kcn/iyaTaunOHHyio KO/iOHHy 1. pacuiwpenHbiM 
40 ctbo/1 2 CKBaxMHbi b MHtepBaflC 3a/icraHnn 
npoAyxTuBHoro o6beKTa 4 m nep<t>opwpo8aH- 
nyK) KOflOHny 3 o6caAHbix Tpy6, 

Docne 6ypeHn» CKsaxuHw ao Kponmi npo- 
AyxTMBHoro o6bexTa 4 cnycxa»OT 3xcnnyaia- 
45 unonnyK) KO/iOHHy 1 m hcmcm nipy *ot ee. 
fla/iee ocymccTBn«K)T 6ypCHnc npOAyxTiiBMO- 
ro o6bCKTa 4 AonoTOM, A"aMerp xoioporo 
MeHbtue BMyrpcMMero AwaMCipr'i 3K.cn/iy3ra* 
uMOMnoii KonoMtiu y. nocno ncro pactuupniOT 
50 cro p«i3ABw>:MbiMii pactunpnTcnAMH. Bunon- 
hriot pa6orw no iumcpcihik) ^axTHMCCKoro 
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AiiaMerpa ctbo/i3 ckiw>kmmw. CoGnp3K)T nep- 
^opupooaHiiyK) oOca/inyK) KOflOHny 3 Tpy6 H3 
MCTan/ia c naMATbK) nitmin/tpHMecKOM 4>opMbi 
c napyxHWM AMdM6TpOM« paoHWM AnaMerpy 
pacujupeHMoro cioo/ia cxBaxuHbi. (lepeAcny- 

CKOM O CK03)KUMy nep4>0pHP0B3HH0rt KO/lOHHe 

3 npiiAator (J>opMy c nonepeMMWMw pa3Mepa- 
mii. o6ecneMMB3K)mtiMH cooOoahwm cnycK ec 
c iiHTcpoan 3anoraHM.q npoAyKTwnnoro o6bex- 
Ta 4. C noMOiitbio aneKTpOHarpeoaTe/ifl m/im 
ApyniM nyTer-i ocymecTonaiOT Harpee crepxHH 
c naMsiTbio ao pacneTHOii TeMnepaiypw. flpu 
3tom ciepxcHb c naMaibJO BOCCTanaB/iwBaex 
cook) nepBonaMa/ibuyK) <J>opMy. 

fl p n m e p. BypeHne poa 3xcn/iyaiaunOH- 
HyK) KO^OHHy ao r/iySuHbi 2000 m ocyiuecT8n«K)T 
*oaotom 0 215.9 mm. Ha yxa33HHy»o r/iy6iiHy 
cnycK3K?r 3rcnnyarauviOHHyK) KonoHHy M3 
ipy5 0 168 mm c TOfltUMHOfi 10 mm m ueMeH- 
TiipyiOT. 3anera»ouiii!4 nuxe npoAyKTMBHWvi 
oGbCKT pa3Gypw6aK>T ao/iotom 0 145 mm ao 
npoexTHOvi rny6unw 2020 m. 3areM ctbo/i 
CKsaxuHbt pacujnpniOT pa3ABHjKHWMn pac- 

UJlipilTCflfir.H'. AO AMdMeTpd 0 250 MM. 143 

Meranna c naMa i b»o n3roT3Bnwea»OT nep<J>opu- 
poBaHHy»o KOflOMny nnimoft L=22 M w paaMe- 
p a m ii di-148 mm. d2=250 mm. KonoHHy 
Ae$opMiipyior. nptviao nonepeMHOMy npo4>- 
unto oivt na <t>nr. 1 c Han6onbiuiiM AuaMeTpoM 
nonepeMHoro ccMeiuw d3=140 mm. MTOo6ecne- 
Miinaei K.onbuenon 3a3op. paeHurt 4 mm. c 
GnyTpeHHUM AwaweTpOM 3KcnnyaTaunoHHOM 
ko/iohhw 148 mm u. cneAOBaie/ibMO. cbo6oa- 

ny»o TpancnopTUpOBKy norafiHOfi KO/lOHHbl B 
MmepRa/i 3anerannfl npoAy*™oMoro o6be*Ta. 
CnyCK3K)T Ae<t>opMnponaHMy»o Kononny Ha 
Ka6cne □ CKBaxuny ao yriopa c ec 3a6oeM. 
B*n»o<<aK)T cucieMy r^eKxpoHar pefla. Hocne 
Bb*ACp>*<K:i b TCMCHne onpeA^CMHoro BpeMe- 
mm noraiinafl ko/iohh3 BOCCTaHasnviBser cbok) 
nepBOnaManbHyK) utfmiHAPiwecxyK) <t>opMy c 
napyxMbiM AnaMGTpoM 2S0 mm. 

3KOHOMHSeCKa^ 3l»'t>CKTVlBH0CTb OT BHCA' 

pemi<i npennaraeMoro TC<HiiM.?CK.oro peiue- 



HMfl onpeAe/i»eTCfl Aono/iHMicnbHWM ACOiiroM 
CKBa^KMHbi. no <J)opMyne /JionKW ac6mt CKna- 
KWHbi Q o6p3THO nponopuMOnancH Mary- 
psnbHOMy /iorapn<t>My oTHOitieHmi paA^yca 
5 KOHTypa nmaHna (R«) n paA^yca CKsaxuHbi 
(r c ), Ha ocHOBaHMM Mero npon3BOAMTenbnocTb 
CKBaxcuHbi c yBennneHHUM paA^ycoM r c! npu 
npOMMX paBHbix ycnoBuax onpeAenaeTCfl bu- 

pa)KGHMeM 

10 



15 



25 



Qi =Q 



In — 

In — 
ret 



npuHUMan R«=200 m. r c -0.145 m. nonyna- 
k)tQi-0.08Q. 

TaKUM o6p330M, AOCTuraeTCfl yoe/iMMeHne 
npOM3BOA^TenbHOCTH 33 cmct pea/in33unu 
npeAnarseMoro TexHunecKoro peiuennfl. 



OopMyna M3o6peTeHHfl 

KoMCTpyKuwa 3a6o« ckb3>khhw ( bk/ik)h3K)- 
ma» 3KcnnyaTaunOHHy»o KonoHHy. cnyiueM- 
HyK) AO xpOB/itf npoAyxTHBHoro o6bexTa. 
pactuMpeHHbiw CTBon cxBa>KHHbi b MHTepaane 
3aneraHw» npoAyKTWBHoroo6beKTa, nep<J)OpM- 

P0B3HHyK) KO/10HMy 06C3AHWX Tpy6. yCT3H0B- 

neMHyio npojus MHTepaa/ia 3aneraHHfl 
npoAy^TMBHoro o6beKTa. oT/inMawtuan- 
c » TeM. mto. c uenbio yMeHbiueHns rpyAoeM- 
kocth pa6oT ny8e/iMMeHW« nponaaoAMTe/ibHO- 

CTM CKBaXMHbl. nep<t>OpMpOBaHHaW K0/1OHM3 

o6caAHbix Tpy6 awno/iHena n3 Meia/i/ia c na- 
MflTbio. BOCCT3HaB/iMBa»omevi nepBOHana/ib- 
Hy K) <}>opMy Tioc/te cnycna b nhTepaa/i 
Kpen/ieHMfl. npvmeM MapyxHbi^ A^aweTp nep- 
<t)opMpoB3HHOvi xonoHHW o6c3Ahwx Tpy6 nep- 
BOH3Ma/ibHOM unnnHAP^HecKOw <t>opMbi paseH 
AnaMeTpy CTBona ckb3)kmhu. a BHyTpeHHM^ 
AnaMeTp 6o/ibiue BHyTpenHero A^aweTpa axc- 
nnyaTauMOHHOw xo/iohhw. 

45 
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(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
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Fig. 1 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers'' and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 



1730429 
[see Russian original for figure] 
A— A 



[see Russian original 
for figure] 



Fig. 2 



B 



B 



[see Russian original 
for figure] 



B—B 



Fig. 3 



Fig. 4 



Editor A. Ogar 



Compiler R. Allakhverdiev 
Tech. Editor M. Morgental 



Proofreader S. Lyzhova 



Order 1503 



Run 



Subscription edition 



All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries [VNIIPI] of the State 

Committee on Science and Technology 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 

"Patent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 




TRANSPERFECT TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



L, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804 543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 16631 79 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 






Stamp, Notary Public 
Harris County 



Houston, TX 



